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INTRODUCTION
Melanin pigment is well-documented in primary/metastatic central nervous system (CNS) melanotic neoplasms, but its presence in astrocytic neoplasms is uncommon. The reports of melanin-containing astrocytomas include a case of pilocytic astrocytoma [1] and 5 cases of pleomorphic xanthoastrocytoma (PXA). [2] [3] [4] [5] [6] A case of ganglioglioma has been reported in which the glial component was in the form of PXA that exhibited pigmentation. [7] PXA is a WHO grade II neoplasm, typically seen in young individuals with long-standing epilepsy. It has a meningococcal pattern of involvement and is predominantly located in the supratentorial compartment. In spite of its pleomorphic microscopic appearance, mitotic activity is generally low and it has a good prognosis. Pigmented PXA is a rare morphological variant, and to the best of our knowledge, only five cases have been reported in the literature.
CASE HISTORY
A 24-year-old lady presented with a history of seizures of 12 years duration. The seizure was a complex partial type with secondary generalization. She was on three antiepileptic drugs. On examination, she did not have any neurological deficits. The MRI revealed a right medial temporal solid and cystic lesion with dilation of temporal horn. Clinical suspicion was that of dysembryoplastic neuroepithelial tumor or ganglioglioma. An anterior temporal lobectomy with amygdalohippocampectomy was performed. The temporal lobe on sectioning revealed a single, circumscribed, firm lesion measuring 0.5 cm. The lesion was black in color and superficial in location. The hippocampus measured 2 cm in length and appeared firm and mildly shrunken.
Microscopic examination revealed a superficially placed lesion in the subarachnoid space dipping into the depth of a sulcus and infiltrating the superficial cortical layers. The lesion centrally had a spindle cell component arranged in tight interlacing fascicles. Many of these cells were intensely pigmented with melanin. Admixed with them, cells exhibiting marked nuclear pleomorphism with several giant, multinucleated, and bizarre forms were present. Some of them showed abundant cytoplasm and prominent nucleoli resembling ganglion cells. Along This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com the periphery were xanthomatous cells with abundant foamy cytoplasm. Intranuclear inclusions and eosinophilic granular bodies were present. A rich reticulin network enveloped individual tumor cells. Beneath the lesion, the cortex was thinned out with gliosis rich in Rosenthal fibers. The intracellular pigment in the neoplastic glial cells stained black with Masson-Fontana stain and was bleached by pre-treatment using potassium permanganate. It failed to stain with Perls' Prussian blue method and periodic acid-Schiff and was not acid-fast on Ziehl-Neelsen stain. Mitotic activity was absent. The tumor revealed strong and diffuse positivity of all the cell types with GFAP and S-100. Neuronal markers-synaptophysin and phosphorylated neurofilament were negative. Immunohistochemistry for V600E-mutant BRAF was negative. Ki-67 labeling was low [ Figure 1 ]. NeuN stain revealed disorganization of the laminar architecture in the adjacent compressed cortex, without dysmorphic change. Sections from the hippocampus revealed maintained architecture of dentate gyrus and Ammon's horn without appreciable neuronal loss in the Ammon's horn.
A follow-up MRI after 1 year revealed no residual lesion. At 5 years of follow-up, the patient remained seizure free and had no neurological deficits.
DISCUSSION
PXA account for less than 1% of astrocytic neoplasms. [8] Although typically seen in children and young adults, they can be encountered in elderly too. The reported age of occurrence ranges from 5 to 82 years (mean age: 26 years). [9] Seizures are the most common presentation (71%), which are usually long standing. About 98% of PXA are supratentorial in location with a predilection for temporal lobe and involve the meninges and the cerebral cortex. [9] Microscopically, PXA is composed of pleomorphic spindle cells arranged in fascicles admixed with large, bi, and multinucleate giant astrocytic and xanthomatous cells. Eosinophilic granular bodies are a constant feature, and intranuclear inclusions and lymphocytic infiltration are frequently seen. The characteristic feature is the presence of rich reticulin network that surrounds individual tumor cells. The mitotic activity is generally low. [8] Majority of PXA exhibit BRAFV600E mutation by immunohistochemistry and/or molecular genetics testing (65%) and are negative for R132H-mutant IDH1.
[10] The tumor described here was, however, negative for BRAFV600E mutation by immunohistochemistry.
Our case had the typical clinical and pathological features of PXA with the unusual presence of pigment in the tumor cells. The pigment was characterized as melanin as it stained with Masson-Fontana stain, bleached by potassium permanganate pretreatment, and remained unlabelled with PAS and Perls' Prussian blue stains.
Five cases of pigmented PXA have been reported in the literature [2] [3] [4] [5] [6] and are summarized in Table 1 . Three of them were localized in the temporal lobe [2, 3, 6] and one each in the suprasellar region [4] and brainstem. [5] All the cases in the temporal lobe presented with seizures.
Pigments encountered in the nervous system include melanin, neuromelanin, and lipofuscin. Neuromelanin, a product of auto-oxidation of catecholamine precursors, is seen in the neurons of substantia nigra and locus coeruleus. Lipofuscin, a "wear and tear" pigment derived from oxidation of lipids or lipoprotein, is found in the neurons in precentral gyrus, cranial nerves nuclei, red nucleus, thalamus, globus pallidus, inferior olivary, and dentate nucleus. Neuromelanin and lipofuscin are closely linked histochemically. Experimentally, they are found to be interconvertible, and neuromelanin is thought to be a melanized form of lipofuscin. [11] [3] [4] 19 y F Neural crest in the trunk region gives rise to melanocytes, neurons, and glia. The cells that leave the crest early migrate ventrally and become neurons and glia and those that leave late follow a dorsolateral pathway to become melanocytes. [12] Henion and Weston in their study demonstrated that neurogenic (forming neuron-glial or fate-restricted neuronal precursors) and melanogenic (forming glial-melanocyte or fate-restricted melanocyte precursors) sublineages separate almost immediately after the start of migration from the crest. The separation of melanocyte and glial fates occurs later. [13] In addition, Schwann cells have been shown to dedifferentiated to a glia/melanocyte precursor in vitro. [14] Hence, there is evidence that glial and melanocytic cells are developmentally interlinked and this could explain the presence of melanin pigments in glial neoplasms.
Bitemporal field defects
PXA has a good prognosis with a recurrence-free survival rate of 70.9% at 5 years and an overall survival rate of 90.4% at 5 years. Cases with BRAF V600E mutation have been found to have significantly longer overall survival than those without the mutation. [10] Presence of pigment does not seem to alter the clinical behavior as all the cases of pigmented PXA fared well on follow-up. Our case has remained asymptomatic and seizure free for 5 years after the surgery.
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